Role of dietary propionic acid and bile acid excretion in the hypocholesterolemic effects of oligosaccharides in rats.
The aim of this study was to evaluate the influence of dietary propionic acid and bile acid excretion on the hypocholesterolemic effect of fibers. For this purpose, rats were adapted to a diet containing 10 g inulin, 10 g beta-cyclodextrin, or 2.5 g calcium propionate per 100 g diet. Both the inulin and beta-cyclodextrin diets elicited high propionic acid fermentations in the cecum (approximately 45% of total short-chain fatty acids) with relatively low molar proportions of acetic and butyric acids. In rats fed the three experimental diets, 5-7 mumol/min of propionic acid was absorbed in the portal vein, and propionic acid was entirely metabolized by the liver. Plasma cholesterol was more effectively depressed by the beta-cyclodextrin diet than by the inulin diet; the propionic acid-supplemented diet was ineffective in this respect. The inulin diet slightly increased fecal bile acid excretion, compared with the control diet, whereas beta-cyclodextrin markedly enhanced (1.8-fold) bile acid excretion. Microsomal hydroxymethylglutaryl-CoA (HMG-CoA) reductase activity was slightly depressed in rats fed the propionic acid-supplemented diet, whereas it was enhanced by the beta-cyclodextrin diet in parallel to the activity of cholesterol 7 alpha-hydroxylase. The present data suggest that absorption and further hepatic metabolism of large amounts of propionic acid are not sufficient to counteract the induction of HMG-CoA reductase resulting from bile acid fecal losses. The rise of these losses plays a major role in the hypocholesterolemic effect of beta-cyclodextrin.